Studies on rickettsia-like organism disease of the tropical marine pearl oyster I: the fine structure and morphogenesis of pinctada maxima pathogen rickettsia-like organism
The present paper reports for the first time the discovery of a rickettsia-like organism (RLO) in the cultured tropical marine pearl oyster Pinctada maxima with mass mortality in the Hainan Province of China. This organism parasitizes the cytoplasm of host cells and forms intracytoplasmic eosinophilic inclusions. These organisms are extremely pleiomorphic in shape and average 967 x 551 nm in size, as measured in cross sections of transmission electron micrographs. The organisms exhibit clearly recognizable ultrastructural characteristics of prokaryotic bacteria-like cells, including two trilaminar membranes, an increasing electron-dense periplasmic ribosome zone, and a thread-like DNA nucleoidal structure. In addition to the above prokaryotic characteristics, the following unique biological characteristics were confirmed by TEM: (i) These organisms are usually located in host cells in two ways, namely, free in the cell cytoplasm and involved within membrane-limited phagolysosomes; (ii) The organisms exist in two morphological cell types, namely a small cell variant (SCV) and a large cell variant (LCV). The most important morphological difference between two cell types is that the SCV is obviously ribosome-rich in the periphery of the body, which makes SCV more electron-dense in the cytoplasm and narrower in the central nucleoid area than the LCV; (iii) Two propagative modes of the organisms, transverse binary fission and budding, are observed in cytoplasm and phagolysosomes of host cells under TEM, in which the budding is more often seen in phagolysosomes. These characteristics indicate that the organism is a separate species in the family Rickettsiaceae and should be classified into the genus Rickettsia. On the basis of the existence of the two propagative modes and two cell types, and intracellular location, we propose a developmental cycle for this organism which includes a vegetative differentiation stage to develop LCV by transverse binary fisson and a budding differentiation stage to develop resistant SCV. Copyright 1999 Academic Press.